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1020030023344 #^ <£z}: 2003/6/13 

£ £5L 99.999% £^(AuH , #S.^(Po), =S^#(Rn), -f#(Tm), -g-i(B) # 

*H£. $ Q±^r 3-30 f^ppm f-n-^- u Wl#(Mg), H-B#(Na), «H-#(V), # 
5]«L€(Mo), Eflat|l#(Tc) f 1 $ ^# 3-30 f^ppm ^ 

^ ^g^^r # M Jl£ ^ ^ J1> ^^(ultra low 

loopHH # vila(neck) ^ 014. 

S. 2 
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1020030023344 #^ U*}: 2003/6/13 

^bS.^] ^r*3-§- 1H^H^{Au alloy bonding wire for semiconductor device} 

-£ 3^8- #efl5] =■ f-^i^ Xy%.& £ viia. Jf^s) £>SM 

S. 4fe ^*HH1 4^- ^ ^Hl^i ^-f^ °o^*r # ifla 

^# iL^fe SEM 

1- iL<*|^ SEM 4^51 °1 4. 

20 : £EL sfliEL, 40 : 5^ Eefll 130 : £-^-g- ^ ^g-^, 
132 : l-(ball), 134 '•: ifla. 
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(PCB)i- ^7l^^.S -S^Rr ^-g- ^ S$ ^SLsL, JL^ 

<io> aV^l ^x>7l- Jl^is}, ^ sM #ofl ttj-e^. ^ 5)5.(IC) ^ wfl^d #3 
£ #0>^J7 ^od}, o)4 c] "it" 0 } £i= cf^J}-, #2$$ ^flojj 

^1^^] M *HM3 # £ = 4^/5^ h 

31^^ ^^(bond pull strength/ball shear strength) ^ 3.^ (chip 

crack) y 0 ^l 5a4. 

7l^o] ti a ^s>7fl SliiJl, tiVSL^) #4 *flH£ ^o] ^-JES ^Hal ^4. 

, #5=*H ^13*1 ^ ^g-^sl s^Aj^ ii^sU 5U4. 

<12> o|E^ iL^ ^o] > Afl^ o>7lS)aL 5^1, ^fl^. ^- ^ 

^ a] S )aJo1 a^s}^ ^lojji, f:*fl^ ^^^-HCultra low loop)°lH # tflH 
(neck) ^7} ^(damage) 3 tt ^^1^14. 
<13> j£ i^- ^-a^^, GJ^o] aVHx| sfl7l^lfe, sfl;!=(50)'-?H «VJEE^1 ^(10) 

4 4^ #7^^ 3(10) 
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Si 4^(20)^, ^(10)°)1 $.7)*\±S. 9M£H y dit Sl^MJ3>l| <y/ 

#3*Hr eji= Hell^(40)4, ^ ^^(20)^ ^= =efl^(40) .^l 3 !^ 

s. S^sHr £^-§- ^ ^-^1^(30)^.5. ^€4. i^M ^ 

l-(epoxy molding compound) ^S] t^I^ -g^^H iLi-E]^ nf^S 4^^. 
<14> ^ t^l A d(30HH sflH.(20) $H c ^£- < ?3-3M-(32) J ^ 

(32)4 ^g"4 A d(30)S] ^o] ui) H (34)S. $o) $14. £<3 ^^HH^, # 

^1^(30)5] w 0 v^ofl -g-g-A]^ ^ 3 7l si HBl <sfl<H l-(free air ball) 

# 4# °llr -£r— 5HH(20) ^Al3go.S^, ^ ^-^1^(30)51 a. 

— *|k(20)l- ^^1?14. °1°H sfl^^r s]— Hell°J(40)sl fl^l^l ^ 

(30) as 3^ ^°lsi- zhs] n Ei-^i ^-g- ^^.h a> 7 ] gfl 

#£1^ elH Hefl^UOH < 3-^l^l^ ^71^ O.S 51-f- €4. 
<is> n^c-11, = ^4-^(30)AS £^*Kr ^-f , «§^Al tH3(34) ^7} 

^ol^TlM- 3flol^ - £>£(35)3*r 3*71: go] olrf. tiVxr^l i7>Sl ^ 

7H 4^ ^ = 7} ^o>^l^Al 141 3.(34) ^Sl £#(35)£ t)* ^7}^ ^Hcf. ol 
oil 4^ ^ = <>l sl*> A]jr ^ ^5.7> ^ (open) si ^ £4. 

<16> £ H a V^ol ol=J77>^ 71^3 # *3 ^ISl^ 7^} §-^7} & 

Ji, :M^- = 4M # Ml 3 ^s] i^f tij-^^ ^ ol^, tij- £ ^l ±7,} ^-g- ^^g- 
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£5. 99.999% ojAj-o] ^(AuH, f-S^-(Po), HJ^lf-(Pm), # 

f-(Tm), -g-^(B) It 3-30 f^ppm f-f^U, 4^M)#(Mg), 4B# 

(Na), «H-f-(V), l-^w^(Mo), EflHt|l#(Tc) ^ ^ ^if- 3-30 f^ppm 

<i8> a. m}-^ £.^_g. ^ ^Hl-id^r, ioo - 1000 f^ppm^l ^s}#(Pd)# c] ^4fe 
%6\ Hf^-^^H, °1 *fl 30 - 80 ^^ppmfi] t#(Ca)^r oj f-fr^ 44* 7} 

3 £4. 20 - 80 ^ppm^ ?M(La)^- 4 t^>^ 3-f 4 14# 

<19> a. ^v^o^ ^4 ^ ^-AflA^, 30 - 80 ^ppm^ Ca* 4 ^-fr^fe 

3«H, 20 - 80 f^ppm^ La* 3 ^-f}-SHr 3M 4 y >^^^>4. 

4 £ ^4 ^*HH 4€- £-^-8- ^ ^s. ^-as.^ *H 

£ 99.999% o]^o_s. ^1=1 JL^S. £^-g- 4-§-^4. ^ #713 *H Vo l ^ , 
5)5.^ ^^r-g-AS. 7H> H^H^L, <£^4 -f^H ^Tfl ^7] 

4 ^1 H ^ 0.4,^ m^ol olcf. ^ £ o^ ^ofl ijl^H 
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1020030023344 H*}: 2003/6/13 

#5L*\) n?)x}0\] n^\3X-ir tifl^o] tg^£ =5.7} Hlfe ^ 

^1 ^ ^ ^1 ti s v ^€ ^ 44*1, #3 ^7l^H^ -M*Rr 

^ppm ^s)- * £^(doping)4°i 4&t!:4. 31*11 5.°! ^ £-£7} 99.999% *1 

nVo] 5]^ ^7> ^7}^o] *H<5l£]jI <£^g- ^ ~A S. 

47]- a>^1t11 £4. 99.999% Jl^£ ^Tl^H £H» ^l5^f 

^7l^*V^ ^ -g-*fl ^ 2^31 «« TH^O.^ ^ ol 

<22> ^Al^ofl rrfs ^.g. ^ -^.^^ ^l'Po, Pm, Tm, B f^l 

Al ^HS -id^*H f-fr^7li, Mg, Na, V, Mo, Tc *H 

51 ^7>4 ojAj.^. ^a]^ z\)EL^ ^ &4. 

<23> p 0) Pm, Tm, B 3°1-£ ^7}^} *I^*H ±^ , 3 f^ppm 

o^HH^ # ^ ^4 ^ ^13^ ^ £47} D H4^, 30 f^ppm <>1# ^7}X|ofl 
^ °)H ^g- ^A]^ 7^H7J4. 44*1, ^2-8 PO, 

Pm, Tm, B ^7^ afl^ 3 - 30 f^ppm°.3. 

<24> Mg, Na, V, Mo, Tc ^H-E tt7>*l ol^Kg. ^^^><^ f-ft-^1 , 3 

ppm o]*HH^r # iflH ^7} 7flx]7lM- ^ H *H44. ne} 

jl, 30 f^ppm <>1# I^Hlr -2.^1 6|H ^-^1 -§-j7^ 
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^ *^*H £ ^ -^^7>. Sit}-, ol nfl-g-ofl 

7]#t!r ^"^^H Mg, Na, V, Mo, Tc f^H o]^ |7Hfi] 

. thn-^-i" 3-30 f^ppm°-5. ^ w>^^. 

<25> i£*V ( Pd, Ca, La ^ ^--fM^ ^JE ^fedl, p 0( p m , Tm, M ^ 

<26> H 14 ^ £H sfl = (20)^r iLf- t^l^(Al) ;fl|£ £H oicf. o]6fl tt^ef, 

t||a ^^*>7l 34. Pd-^r 4°H ^ ^, ^WAu-rich) <3 

^(^, ^ ^g-^ Q^w 0 ] ^*>(Al-rich) £H aflH <3 

^^^-(intermetallic compound) ^ ^3!^ iL°l H(Kirkendal 1 void) 

<27> JE^l, Pd ^ iflAV^o} ^i>}7] nfl^-ofl #£^3 o]*V 7 0 V El - ^^Jl, ^ 

n ^ ^*<H ^jsm 4^ <?]^ %HH^14. 

4^4, # ^ ^7M^14. 

<28> 4^*1 Aj^ p d# 100 ^^ ppm o}*} ^Al^l^ # -g-^ jro} 

Jl47> dH^c^, iooO f^ppm o)^ %7}X\±r ^71^ ^^(^7lAHl-)# ^W?14 

. 44*1. 4^43!: ^-n-^ 100 - 1000 ^ppnH4. 
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<29> Cafe'tf£ ^ al£ ^^1^1 <3^# *H , ^- = 7} ^Aj£ ^ ^ 

4, # Ifla ^3 ^4 7 <}£t A cKr44 OjA^ f 7 }Al?l£ S M. Vila Jf44 £#-8- 
*l)4*Hr Cflofl c]^- &4. ^-g" ^ 1^1^4 4^°1 44 

£ # VilHS] ^Aj 5}^ - olcf. 

<30> Ca£ 30 f^ppm 44 ^7>a]±^ # -g.^ jl£ A]j?)Aj Jl^7> 4444, 80 ^ 

^ppm ^7>a]^ a?] oflo] ^-bfl -S-Jl^^ -fr^ <r 444, y> 

^Ht^ 30 - 80 ^ppm°14. 
<3i> La4 Ca^ ^4 ^-Aj-^H , 20 f^ppm °14 ^Wfe H£ 434 Jl47> 

4444, 80 ^%>pm 4tf ^7Mfe Eel °H4 4^ -fH£*H , 

^Aj ^ jL£ Aj5]Ajo. ^SM^CJ.. n^-SH, 4^44 ^"4^ 20 - 80 
f^ppm°14. 

<32> £2r^ t^l 4€- ^-8- # ^^14(130)-8r A^H £^4 

£Al^. a-^-g- # ^^Ai(130)^: *Hi=(50) 4°fl 4^4 4(10)4 4*r4 

£-j= 4^(20)4 4^ 4s. Hefl°J(40) 4°lt 444°-S 4444. £H 4^(20) 
41 34£ ^-8- ^ 4^14(130)^ 44#(132) ^ 444 a.^-g. -g- ^-^14(130) 
9] 44 ^44 4H(134)S. 34 $14. £ 4-^4 M1HC134) Jf^7} §44^r 

£4&°1 ^E* 1^ ^ $14. s=$, ^-*7> 4444 Hl^r ^4^r 4 £M 

<33> o]^. ^AHll-^ Aj-714 ^Hl^M ^7}^4 i£447l44 ^-g- 

# 4^)4<i cfl^fl Aj^ 141- ^^o.S.' 4^44. ^£14 444 *3aH#£ a. 
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oil $33*? 

<34> -f Aj £e 99.999% o]^l-0_ S ^-ofl AV 7 ]c] ^ 7j 7 ^A t £ 

14 £^-*H ^ , <2 4^ (continuous casting)*M ^c (gold rod) 

1- ^12:^^4. 3. 3s <?M 7>^(drawing process)ir ^-Sfl #H 5}=^ 

a)?]?H 3}^^ i^ojo^ 7] .^).^4 i*Mo}o) 20^0)^4. o)^_ 

(anneal ing)*M s}- 0 H vflj*^ <q-oj<^ t(curl)# ^7)^^. 

<35> 
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3. 2°1M ^ H^, # Ml 3 ^ 6\]o] #r tgtf, 

<37> nj^ ^*V^ ^ T^J-ofl s]*V ^.^Vl" a^SWS*! w o v ^(4-probe 

method)^- °l-g-«H /M^rSt*}. # ^#^^1 ^Itt 300mm5. sf^JL 1.0 o] 
# -i-^^r 7>*1 tfMH>H ^8^514. ^HHl ? ^-41*13 

<38> = ^*fl^o. S 70/zm <§ SH<H :^-g- ^x|*l ^ 

$ tfMJ, °o^^ tfEfl, J£-§- ^-Bfl , >^ ^Efll- SAl*V ^o)tJ-. 

<39> zleIji, ^ 40//m a) = bJ oflc^ ^ ^ SEM(^A> 

iL-f- tftfl, >^ 1^*1 tfBfl-i- SAltb I" ^^]^ # 

<>l<rr3.>H tfl^ul &tt HTSTCHigh Temp. Storage Test)* *l~g-*H ^7]-^>^rf. U.S. 
military spec.*?] 150°C - 1000 *l#iLi}.£ 7>^tr 2:^1^, 175°C - 1000 t^o] S 
?HH ^>,H^f5i4. ^ Al^p>cf Qj^tr ^4 ^, £n # ^l^H(bond pull 

test)* ol*KJ 3 -ft- ^(failure)^ ^, A *\&£3, 50 
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34 


2.95 


A 


X 


0 


0 


0 


24 


48 


100 




35 


2.31 


O 


X 


0 


8 


42 


100 


100 


100 
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<43> s. H4, 4^ #5- 3-8: B4 3 f^ppm ^7>£ ^-fS, 12f 4 4^ 

^14^-1- ifc ^ A o v u oM7l- -^44 ^ °114 -t ^ A o v ^ 4H4. £ H4 

4^1 5, 7 - 9, 11, 12, 19, 21, 22, 25^ Po, Pm, Tm, B 34^ tb7>4 4 

#4 ^--fJ-^4 30 f^ppm 4 A o V ^7H£ ^44. £ 21- %^>^, 4* 4^14^ 
S5l oflc^ a. s^ioi tpfljg. 4HJI Jl£ n44 #4 ^ ^ &4. 

444, Po, Pm, Tm, B €^4 tHf^ 3-30 f^ppmAS 4^r 34 4^344^ ^ 

^- oV a ol ri- 
se, a», ^ . 

<44> ^ id\]A\ t i£- Mg, Na, V, Mo, Tc ^14 4*2 ^7>£l4 8>£ ^o. 

5., X 21- 4^4^, 4 ^1^14^ # 43. £4 447} 1^ £L44. 
5E4, £ H4 4£ 2, 5, 9, 11, 13 - 15, 19 - 22, 25^ Mg, Na, V, Mo, Tc ^ 

o\)*\ ?$o]^ *V7H 444 Tgjfr^o} 30 f^ppm 44 ^7V4 ^3-f44. a 21- 4^4 
^, 4* 4^14fe 1: ^3. £4 44?> -f^444£ JL^ 4344 ^45^ ^41- 
-£44. 444, Mg, Na, V, Mo, Tc Q±$\ 3-30 ^ppmilS 4rr ^ o] 

44344. 

<45> s i^a^ t ^s. 1 - 9, 11, 13, 18, 19, 21, 23, 25^ Pd» 4°fl 4444 & 
714 100 ^ppm 44^ 444^ ^4-44. 3. 21- 4^4^, ,4-& 4^£r 44^ # 

£34 jl£ 44^ s47> 44* i- ^ 5U14. 4, 44 4Jl 6, 18, 23£ ^14 
44. looo ^^ppm 44 ^7>4^ ^71 *144 ^7}^4. 44*1, Pd4 4444 4 

-B-^ 100 - 1000 f^ppm^ 4 ^ $14. 
<46> S 10))^^ 44 4^ 1 - 10, 14, 18, 19, 23, 27£ Cat- 4°fl 4-R-44 &44 30 

^^ppm 44^ 444tt ^-f 44. a 21- 4^44 , 41- A 14£ 4*lls # £34 
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Jl£ 247} 443: ASr ^ ^ 5d4- a] 59 6, 18, 23, 27^ ^1444 

. Hth 4^ #31 134 21-& Ca-f- 80 f^ppm 4^ f-fr4^ 5. 2* #^1- 

4 4# 4451 jl£ Als]^ -£47} n]nl*V # ^ $14. 44Aj , Ca4 4^3: 

30 - 80 ^^ppmolcf. 

<47> £ lofl^, 453 l - 9, 10, 13, 17, 20, 24, 25^ Lai- *H Ih-n-^M &44 

20 ^ppm 4*1-5. f-^4^r ^-f44. S2f t2»f^ , 41" 44£r 1- ^ 

4 ji£ Als]^ ii|7} 44^ ^ # ^ ^4. 4, 44 Hjsr 6, 17, 24fe <4l444. 
31*!:, 44 ^ 114 16^r La» 80 ^ppm 4# ^-^Kr ^-t-^MI, £ 2% #3^4 

41- 444 H4 <*fl4 t *8#4 ii-f-44 s£ ^14^ J>44 4 43:-3J-§- 1- <t 3XA 

. 444, La^ 44^3: ^-n-^^r 20 - 80 f^ppm44. 
< 48 > ^-f^l] -g- nfl, 44 4Jr 3, 4/6, 10, 16, 17, 18, 23, 24, 26 - 304 P 0 , 

Pm, Tm, B 4^ ^ 34^ 3 _ 30 ^ ppm ^--f^ji, Mg, Na, V, Mo, Tc Q± ~ir 

34-£ 441 3-30 f^4ppm f-fr^ 344. S 21- %^44 444 ^£ 

44 4%4 ^JL 1- Ml 3. £4 ^£ 43^ 21*1 -^44. ^4 4 

4 6, 17, 24, 26 - 305] ^^l^r H4 °fl4 1" -f^H 44 ^P34 

-f-rfV ^4 4410: ^ 5^4. 444, ^4 ^ ^^414^5 WH 3^4 
4 *r &4. 44 4s 64 ^-f^l^ Pd, Ca, La f-^ 44 £444 34 
J! 174 24^r Pd4 Ca4 ^4 4^ 5:41- 44 344- 26, 28 - 30£ Pd, Ca, La4 

^4 4<£ Jl41- 44 344. 27^ Pd4 La4 ^-4 4^ jl4# 44 344. 

<49> o]^J- £ ^AHjofl 444, ^efl7l#ofl *fl44^ ^1 JH^^ p 0> p m> Tm> B 

^ihl:ol4 Mg, Na, V, Mo, Tc ^ ^4. =>- ^(Mn), 
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Slf-(In), £(Ag), wfllf-CBe), JE^r ^(Cu)* tf-fi-*^ 6fl 7 > $14. o]f a]^ 31 - 
354 SL 2°\] 44\+ 44 ^4, # MIH #4 tfl^Js ^^Jl JL£ 

^l^l^^r ofl-f 4™ 4. £ tfla £tf(35W 1H9£ ^^r H 3 

4 SEM4^!# jiofiE. ^ $14. 

<50> ZL&I4, £ ^tgofl 4= = ^l-g-^ ^-fofl^- £ 4<Hl44 ^o] 

jl4] 

<5i> #7] 4 £o] it^^] 4t!- t?A£ £^-8- ^ i^^Ht 3 

^*Rr ^-f °flS. 1- ^)3l Jf34 #4^4. Jl^ &$<%5l ^S\7] nfl^-ofl til 

<r $14. 
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11 

£H 99.999% °Ws) ^n£5L £^-(AuH, #S^-(Po), =S.^#(Pm), f-f-(Tm), 
-g-i(B) f> £ ^il- 3-30 f^ppm ^^H, H-ntfl^Ofe), M-Hf-(Na), «f 

M-f-(V),. l-e^ti-^KMo), Eflatlll-(Tc) ^ $ 3-30 f^ppm f-R-*Hr ^3 

^ wVE*fl £3-§- ^ ^^1^1. 

Nt 1 ^ 2] 

»1 1 IN 5H°H, 100 - 1000 f^ppmS) ^f-(Pd)^- ^ fHr-^rr f^AS 
*}tt £3-g- ^ 

3] 

*H 1 %H1 30 - 80 f^ppmSl ^(Ca)^- 3 ^ f^AS <5>fe 

tiV^^i 4i4 £3-8- ^ f-^l^i. 

4] ; 

*)1 1 *oHl 20 - 80 f^ppm^ ^(La)-g- d ^-fi-*>fe 3-§- «P3°-iL 

5J 

*ll 2 *<H , 30 - 80 f^ppmS] Ca* 3 

n £3-8- ^ ^4^d. 
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[$^8- 6] 

XI 2 %H1 $i<H>H. 20 - 80 ^ppm^ La* ^j-*}^ SJ-gr ^8^.3. ^ 
xi ^-8- # 
7] 

X) 3 * 0 H1 &<>H, 20 - 80 f^pprn^] La* ^ 33 # ^S-S-S. ^ 

8] 

X] 5 * 0 H1 Sl^H, 20 - 80 f^ppm^ Lai- 3 f-ff<^ ^3-2.3. ^ 
XI iX -g-^-g- ^ ^>*fl^. 
9] 

XI 8 1H $X*\*\, 10 - 50jmi°J 3^§- ^ o_3. o]:£Xl £^-g- J g- 
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